Ionizing radiation-induced adenovirus infection is mediated by Dynamin 2.
Specific viral targeting into intrahepatic tumors remains critical for adenovirus gene therapy in liver cancer. We previously showed that ionizing radiation increases adenovirus uptake and transgene expression in cells and colon cancer xenografts. Here, we tested whether radiation induces viral uptake through virus-cell membrane interaction. We found that radiation (8 Gy) induced adenoviral gene transfer in rat hepatocytes (WB) and human colon carcinoma cells (LoVo). This induction (24.4- and 6.5-fold, respectively) and viral uptake were significantly diminished by preincubation with antibody for Dynamin 2 but not for Coxsackie adenovirus receptor or for integrin alpha(v). Radiation-induced Dynamin 2 expression was detected by immunohistochemical staining and by increased mRNA levels for Dynamin 2 in WB (1.5-fold) and LoVo (2.2-fold) cells. Specific small interference RNA (siRNA) transfection significantly inhibited Dynamin 2 expression in various tumor cell lines (LoVo, D54, and MCF-7) and abolished the radiation induction of Dynamin 2. Likewise, radiation-induced viral gene transfer in these cells (6.5-, 5.5-, and 9.0-fold, respectively) was significantly reduced in siRNA-transfected cells (2.7-, 3.7-, and 5.0-fold, respectively). Moreover, viral uptake in LoVo tumor xenografts was significantly increased in s.c. tumors (10.9-fold) when adenovirus was given i.v. at 24 hours after tumor irradiation, coincident with an elevated Dynamin 2 expression in irradiated tumors. These data suggest that ionizing radiation induces adenovirus gene transfer in cells and tumor xenografts by regulating viral uptake, potentially through interaction with cellular Dynamin 2 and thus should provide insight into improving adenovirus targeting in tumors.